Tensile and Flexural Properties of Sisal Fibre Reinforced Epoxy Composite: A Comparison between Unidirectional and Mat form of Fibres  by Gupta, M.K. & Srivastava, R.K.
 Procedia Materials Science  5 ( 2014 )  2434 – 2439 
Available online at www.sciencedirect.com
2211-8128 © 2014 Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/3.0/).





7HQVLOHDQGIOH[XUDOSURSHUWLHVRI VLVDO ILEUH UHLQIRUFHG HSR[\ FRPSRVLWH $
FRPSDULVRQ EHWZHHQXQLGLUHFWLRQDODQGPDWIRUPRI ILEUHV
0. *XSWDD 5. 6ULYDVWDYDE
'HSDUWPHQWRI0HFKDQLFDO (QJLQHHULQJ 0RWLODO1HKUX1DWLRQDO,QVWLWXWHRI7HFKQRORJ\$OODKDEDG,QGLD
$EVWUDFW
1DWXUDO ILEUHVRIIHUVHYHUDO EHQHILWV VXFK DV ORZGHQVLW\ORZFRVWHQYLURQPHQWDOIULHQGO\DQGKLJKVSHFLILFPHFKDQLFDOSHUIRUPDQFH7KLV ZRUN
LQYHVWLJDWHV WKH WHQVLOH DQG IOH[XUDO SURSHUWLHV RI VLVDO ILEUH UHLQIRUFHG HSR[\ FRPSRVLWH 7KLV FRPSRVLWH LV SUHSDUHG E\ XVLQJ+DQG OD\XS
PHWKRGZLWKDQG ZW  RI VLVDO ILEUHV LQWRHSR[\PDWUL[ )LEUHVDUHRULHQWHG LQ XQLGLUHFWLRQDO DVZHOODV LQ WKH PDWIRUP 7KH
WHQVLOHDQGIOH[XUDO SURSHUWLHV RI VLVDO ILEUH HSR[\FRPSRVLWH ERWKLQXQLGLUHFWLRQDODQGLQWKHPDWIRUPDUH IRXQGWREH PD[LPXPDW  ZW  ,W





1DWXUDO ILEUHV OLNH VLVDO MXWH EDQDQD KHPS FRFRQXW FRLU SDOP FRWWRQ EDPERR DQGZRRG KDV EHHQ XVHG DV UHLQIRUFHG LQ
SRO\PHUFRPSRVLWHLQUHFHQW \HDUV +X HWDO7KHSURSHUW\RI QDWXUDO ILEUH FRPSRVLWH GHSHQGVXSRQ ILEUHVPDWUL[DQG
LQWHUDFWLRQ EHWZHHQWKHP7KHLQWHUDFWLRQ EHWZHHQ ILEUH DQG PDWUL[SOD\DQLPSRUWDQWUROH LQWKHPHFKDQLFDOSURSHUWLHV$ODZDU
HWDO  1DWXUDO ILEUH PDLQO\ FRQVLVWVRIFHOOXORVHKHPLFHOOXORVHVDQGOLJQLQ5LJLGFHOOXORVHPLFURILEULOVSOD\WKHUROHRI
UHLQIRUFHPHQWV LQVRIWKHPLFHOOXORVHVDQGOLJQLQPDWUL[/XHWDO 1DWXUDO ILEUH UHLQIRUFHGSRO\PHUFRPSRVLWHDUHJHWWLQJ
PRUHDQGPRUHDWWHQWLRQLQWKHDUHDRILQGXVWULHVDQGWHFKQRORJ\GXHWRWKHLUEHWWHUPHFKDQLFDOSURSHUWLHV HDV\ IDEULFDWLRQDQG
HDV\ DYDLODELOLW\ 1DWXUDO ILEUH UHLQIRUFHG SRO\PHU FRPSRVLWH DUH UHSODFLQJ V\QWKHWLF FRPSRVLWH LQ IROORZLQJ DSSOLFDWLRQV VLGH
SDQHO RI$XGL$ UHSODFHGE\ KHPS ILEUH HSR[\ UHVLQ FRPSRVLWH ZLWK$FU\ORQLWULOH%XWDGLHQH6W\UHQH 6KDOZDQ DQG<RXVLI
*ODVV ILEUHV DUH ZLGHO\XVHGGXH WR WKHLU ORZFRVW DQGEHWWHUPHFKDQLFDO SURSHUWLHV FRPSDUHG WRRWKHU V\QWKHWLF ILEUHV
*ODVV ILEUHV UHLQIRUFHG SRO\PHU FRPSRVLWH KDV EHHQ ZLGHO\ XVHG LQ DXWRPRWLYH DQG DHURVSDFH LQGXVWULHV IRU WKHLU H[FHOOHQW
SURSHUWLHV OLNHKLJKVWUHQJWKDQG ORZZHLJKW $O0DDGHHGHWDO 1DWXUDO ILEUHVKDYHEHHQXVHG LQVWULQJVFRUGVFDEOHV
URSHVPDWVEUXVKHVKDWVEDVNHWV DQG IDQF\DUWLFOHVOLNHEDJV5DRDQG 5DR8VHRIWKH JODVV ILEUH DV UHLQIRUFHPHQWZLWK
ZRRGIORRULQUHF\FOHGSRO\SURS\OHQHLV OHVVFRVWO\DVFRPSDUHGWR JODVV ILEUH UHLQIRUFHG SRO\SURS\OHQHFRPSRVLWH *ODVVZLWK
ZRRG SRO\SURS\OHQH FRPSRVLWH VKRZV DFFHSWDEOH PHFKDQLFDO SURSHUWLHV DV FRPSDUH WR JODVV SRO\SURS\OHQH FRPSRVLWH
$O0DDGHHGHWDO
&RUUHVSRQGLQJDXWKRU7HO ID[
© 2014 Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/3.0/).
Selection and peer-review under responsibility of Organizing Committee of AMME 2014
2435 M. K. Gupta and R.K. Srivastava  /  Procedia Materials Science  5 ( 2014 )  2434 – 2439 
(PDLODGGUHVV PNJXSWD#PQQLWDFLQ RU PQQLWPDQRM#JPDLOFRP
1RPHQFODWXUH
6 ZW  VLVDO ILEUHUHLQIRUFHG HSR[\ FRPSRVLWH
6 ZW  VLVDO ILEUH UHLQIRUFHG HSR[\ FRPSRVLWH
6ZW  VLVDO ILEUH UHLQIRUFHG HSR[\ FRPSRVLWH
6  ZW  VLVDO ILEUH UHLQIRUFHG HSR[\ FRPSRVLWH
6 0  ZW  VLVDO ILEUHUHLQIRUFHG HSR[\ FRPSRVLWHLQ WKH PDWIRUP
0DWHULDOVDQG([SHULPHQWDO3URFHGXUH
0DWHULDOV
7KH (SR[\ UHVLQ $UDOGLWH $< DQG +DUGHQHU +< ZHUH SXUFKDVHG IURP 8QLYHUVDO (QWHUSULVHV 3RO\PHU 'LYLVLRQ















KDYLQJGLPHQVLRQV PP î PPîPP&RPSRVLWHZDVPDGHRIGLPHQVLRQV  PPîPPîPP$UHOHDVLQJ
DJHQWZDVXVHGWRIDFLOLWDWHHDV\UHPRYDORIFRPSRVLWHIURPWKHPRXOGDIWHUFXULQJ(DFKFRPSRVLWHZDVFXUHGXQGHUDORDGRI 
NJ IRU  KRXUV EHIRUH UHPRYLQJ IURP PRXOG 7KLV FDVW ZDV SRVW FXUHG LQ WKH DLU IRU  KRXUV DIWHU UHPRYDO IURP PRXOG











7HQVLOHWHVWZDVFDUULHGRXWXVLQJ8QLYHUVDO7HVWLQJ0DFKLQH DVSHU $670'PP î PP î PPZLWKPPJDJH
OHQJWKDW FURVVKHDGVSHHGPPPLQ

































)LJ  VKRZV WKHPLFURJUDSKRIIUDFWXUHGVSHFLPHQRIIOH[XUDODQGWHQVLOHWHVWRI VLVDO ILEUH UHLQIRUFHG HSR[\FRPSRVLWH7KH
6(0 LPDJHV VKRZ WKDW WKHUH ZDV ODUJH EUHDNDJH RI ILEUHV DQG IHZ YRLGV SUHVHQWV GXH WR SXOO RXW WHVW 7KLV LQGLFDWHV WKH
LQWHUDFWLRQEHWZHHQWKHVLVDO ILEUH DVDUHLQIRUFHGDQGHSR[\DVDPDWUL[
D E
)LJ  6(0LPDJHRIIUDFWXUHGVSHFLPHQRIIRU6DWHQVLOHWHVW EIOH[XUDOWHVW
7HQVLOHWHVW
$W\SLFDOIRUFHH[WHQVLRQJUDSK IRU6666DQG6 0 DUHVKRZQLQ)LJ,W LV REVHUYHG WKDW DOOWKH FXUYHVILUVW
LQFUHDVHVH[SRQHQWLDOO\DQG WKHQ OLQHDUO\ XS WR WKHPD[LPXP IRUFH 7KH WHQVLOH VWUHQJWKDQGPRGXOXVRI VLVDO ILEUH UHLQIRUFHG
HSR[\ FRPSRVLWH DUH SORWWHGLQ )LJ  ZKRVHGDWDYDOXHVFDQEHVHHQLQ7DEOH 7KHWHQVLOHPRGXOXVLVREWDLQHGE\WDNLQJWKH
FRUUHVSRQGLQJYDOXHRIVWUHVVDQGVWUDLQIURPWKHOLQHDUSRUWLRQRIJUDSK ,W PD\EHQRWHGWKDWLQFUHDVLQJWKH VLVDO ILEUH FRQWHQW LQ
FRPSRVLWHUHVXOWHGLQLQFUHDVHLQWHQVLOHVWUHQJWKDQGWHQVLOHPRGXOXV7KHWHQVLOHVWUHQJWK DQGWHQVLOHPRGXOXV RI6ZDVIRXQG
03D DQG03D LQWKHPDWIRUP7KHWHQVLOHVWUHQJWKDQGWHQVLOHPRGXOXVRI 6DUH IRXQGLPSURYHGE\DQG
UHVSHFWLYHO\ DV FRPSDUH WR 6 LQ WKHPDW IRUP6 0 KDV ORZ WHQVLOH VWUHQJWK DQG WHQVLOHPRGXOXVGXH WRSRRU DGKHVLRQ
EHWZHHQ VLVDO ILEUH LQWKHPDWIRUP DQG HSR[\ PDWUL[
7DEOH 7HQVLOHDQGIOH[XUDOSURSHUWLHVRI VLVDO ILEUH UHLQIRUFHG HSR[\FRPSRVLWH
&RPSRVLWH 7HQVLOH VWUHQJWK03D 7HQVLOHPRGXOXV03D )OH[XUDOVWUHQJWK03D )OH[XUDOPRGXOXV*3D
6    ϭϮ͘Ϭϴ
6    ϵ͘ϯϭ
6    ϭϭ͘ϳϱ
6    ϭϴ͘Ϯϭ
6 0    ϭϰ͘ϴϬ
D E






















































































)LJ )RUFH([WHQVLRQGLDJUDPV7HQVLOH D6E6F6G6 H6 0
D E
)LJ  D(IIHFW RQ LQFUHDVLQJ VLVDOILEUHFRQWHQW RQ D 7HQVLOH6WUHQJWK E7HQVLOH0RGXOXV
 )OH[XUDO7HVW
$W\SLFDOIRUFHGLVSODFHPHQWJUDSKIRU6666DQG6 0 DUHVKRZQLQ)LJ,WLV REVHUYHG WKDWDOOWKHFXUYHV
LQFUHDVHOLQHDUO\ZLWKUHVSHFWWRGLVSODFHPHQWXSWRWKHPD[LPXPIRUFH 7KH IOH[XUDOVWUHQJWKDQGPRGXOXVRIVLVDO ILEUH UHLQIRUFHG
HSR[\ FRPSRVLWH LV SORWWHG LQ)LJ  ZKRVHGDWD YDOXHV FDQEH VHHQ LQ7DEOH ,WPD\EHQRWHG WKDW LQFUHDVLQJ WKH VLVDO ILEUH
FRQWHQW LQFRPSRVLWH UHVXOWHG LQ LQFUHDVH LQ IOH[XUDO VWUHQJWKDQG IOH[XUDOPRGXOXV)OH[XUDO VWUHQJWKDQG IOH[XUDOPRGXOXVRI
FRPSRVLWHZDVIRXQG  03D DQG  *3D UHVSHFWLYHO\ZLWK 6 LQWKHPDW IRUP7KHWHQVLOHVWUHQJWKDQGWHQVLOHPRGXOXV
RI 6DUH IRXQGLPSURYHGE\DQG  UHVSHFWLYHO\DVFRPSDUHWR 6 LQ WKH PDW IRUP 7KHDGKHVLRQEHWZHHQWKHVLVDO
ILEUHDQGHSR[\XQLGLUHFWLRQDOLVEHWWHUWKDQVLVDOILEUHFRPSRVLWHLQWKH PDWIRUP




























































































































)LJ  )RUFH'LVSODFHPHQWGLDJUDPV)OH[XUDO D 6E6F6G6 H6 0
D E
)LJ  D(IIHFW RQ LQFUHDVLQJVLVDOILEUHFRQWHQW RQ D )OH[XUDO6WUHQJWK E)OH[XUDO0RGXOXV
2439 M. K. Gupta and R.K. Srivastava  /  Procedia Materials Science  5 ( 2014 )  2434 – 2439 
 &RQFOXVLRQV
,W LVVHHQ WKDWE\XVLQJZW  RI VLVDO ILEUH FRQWHQW LQ WKHVLVDO ILEUH UHLQIRUFHGHSR[\ FRPSRVLWH WKH WHQVLOH DQG IOH[XUDO
SURSHUWLHV DUH IRXQG WR EH PD[LPXP LQ ERWK WKH IRUPV 7KH WHQVLOH VWUHQJWK WHQVLOH PRGXOXV IOH[XUDO VWUHQJWK DQG IOH[XUDO
PRGXOXV DUHIRXQG WREH 03D03D03DDQG *3D UHVSHFWLYHO\7KHVHYDOXHVDUHIRXQGWREHLPSURYHG
LQFDVHRIXQLGLUHFWLRQDODVFRPSDUHGWRWKHPDWIRUPE\ DQG UHVSHFWLYHO\
$FNQRZOHGJHPHQWV







+X 5+ + 6XQ 0< /LP -.  0RLVWXUH DEVRUSWLRQ WHQVLOH VWUHQJWK DQG PLFURVWUXFWXUH HYROXWLRQ RI VKRUW MXWH ILEUHSRO\ODFWLGH FRPSRVLWH LQ
K\JURWKHUPDOHQYLURQPHQW0DWHULDOVDQG'HVLJQ
/X;=KDQJ 04 5RQJ0=6KL*<DQJ*& 6HOIUHLQIRUFHGPHOWSURFHVVDEOHFRPSRVLWHVRIVLVDO&RPSRVLWHV6FLHQFHDQG7HFKQRORJ\

5DR.005DR .0([WUDFWLRQDQGWHQVLOHSURSHUWLHVRIQDWXUDOILEUHV9DNNDGDWHDQGEDPERR&RPSRVLWH6WUXFWXUHV 
6KDOZDQ$<RXVLI%),QVWDWHRIDUWPHFKDQLFDODQGWULERORJLFDOEHKDYLRURISRO\PHULFFRPSRVLWHVEDVHG RQ QDWXUDO ILEUHV0DWHULDODQG'HVLJQ

9HQNDWHVKZDUDQ1(OD\D3HUXPDO$$ODYXGHHQ$7KLUXFKLWUDPEDODP0 0HFKDQLFDODQGZDWHU DEVRUSWLRQEHKDYLRXURIEDQDQDVLVDO UHLQIRUFHG
K\EULGFRPSRVLWH0DWHULDOVDQG'HVLJQ 
